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H3o6peTeHne othochtch k sjieKTpoMauni- 

'-HOCTpOeHHIO, a HMeHHO K KOHCTpyKUHH CT3T0- 

pa reHepaTopa. 

M3BecTHa KOHCTpyKUHH craTopa, npeAHa- 
; 3HaneHHaH ajih reHepaTopoB c HanpaaceHHeM 5 
Ha c*; Trope 220 kB h MOiUHocrbio ao 200 mBt. 

HeAOCTaTKOM TaKOfi KOHCTpyKUHH HBAHIOTCH 

: 3HaHHT(yibHbie noTepH xojiocrroro xoAa, cbh- 
3aHHbie c reoMeTpHeft 3y6uoBoft 30Hbi crato- 

; pa, MTO B KOHe^HOM HTOre BeAeT K nOHHJKCHHK) 10 

KUJX MauiHHH b uenoM. 

H3 H3BecTHbix KOHCTpyKUHfi CTaTopoB re- 
HepaTopoB HaH6o^ee 6AH3KOH no TexHHqecKofi 
cymHOCTH flB^aeTca KOHCTpyKUHH cra-ropa c 15 

' TeKCTOJIHTOBbIM CT3K3HOM, (})OpMHpyiOmHM 

Mac^HHbift 6aK o6motkh crraTopa reHepaTopa 
. c HanpsiHteHHeM Ha CTaTOpe 30 — 40 kB. 

B noAo6Hbix KOHCTpyKUHH x o6motk3 era- 
Topa Bbino-iHeHa pacnpeAe^eHHoft h pa3Mema- 20 
eTca b Macie, KOTopoe HrpaeT po«u x-iaa- 
. areHTa h H30AHTopa. Rah 4>opMHpoB3HHH Mac- 
jiHHoro 6aKa cTaTopa no BHyTpeHHeviy nepn- 
MeTpy cTajin CTaTopa (b B03AyuiH0M 3a3ope 

MailJHHbl) BbinOJIHeH TeKCTOAHTOBblfi CT3K3H. 25 

TaKaH KOHCTpyKUHH CTaTopa He nosBOAHex 
nOAHHTb CTmopHoe HanpnjKeHHe AO ypoBHH 
:220 — 500 kB, hto o6ycnoB;ieHO pa3MepaMH Ka- 
•ryuieK oCmotkh BucoKOBOJibTHoro renepaTopa, 
*4>opMHpyiomHMH na30Bue AcneHHH CTaTopa. 30 



2 

UeJibio H3o6peTeHHH HBJiaeTCfl noBbiuieHHC 
KI1H reHepaTopa nyTeM yMeHbiueHHH noTepb 
xenocToro xoAa. 

• YKa3aHHaH ue^b AOCTHraeTCH TeM, hto cra- 
KaH c BHeiUHefi cropoHbi CHaSHceH naKeTaMH , 
uiHXTOBaHHOH era.™, pa3Mer»eHHbiMH Ha ero 
creHKe. FlaKeTbi uiHXTOBaHHOH cTa^iH 3aKpen- 
jihiotch Ha creHKax craKaHa, Bbino-KHeHHoro, 
HanpHMep, H3 /reKCTOAirra. 3to no3BOJiHex 
yBeAHMHTb HHCiio na30B CTaTopa Ha no.iK>c h 
$a3y h CBecTH k MHHHMyMy noTepn xo-nocrroro 
xoAa reHepaTopa. 

Ha qepTe>Ke cxeMaTHMecKH H3o6paxceH 
npeA^iaraeMbiH CTaTop. 

B 3a3ope Me>KAy poTopoM h CTaTopoM pa3- 
MemeH craKaH 1, BbmoJiHeHHufi H3 AHSJieKTpn- 
Ka ( Ha crreHKe KOToporo KpennTcn naxeTbi 2 

UJHXTOBaHHOH 3JieKTpOTeXHH*ieCKOfi CT3J1H, 06- 

pameHHbie HHWHefi CBoefi MacTbio k craTopy, 
Bbino^HeHHOMy c na3aMH 3, b KOTopue yAO- 

/KeHbJ BblCOKOBOJlbTHbie KaTyilIKH 4, pacKAH- 
HeHHbie K.lHHbflMH 5. 

B pe>KHMe xo/iocroro xoAa o6motk3 era- 

TOpa OTKvlfOMeHa OT CHCTeMbi. 06mOTK3 B03- 
6y>KACHHH pOTOpa BOlOHeHa Ha HOMHHaAbHOe 

HanpHHceHHe. Potop reHepaTopa BpaiuaeTCH c 

HOMHIia.lbHblMH 060p0T3MH. H3-3a HaAH^HH 
Ha CTaTOpe 3y6U0B0ft 30HbI HHAyKUHH ot noJia 

o6motkh B036y>KAeHHH b 3a3ope HepaBHo- 
MepHa, noA cepeAHHOft 3y6ua — MaxcHMaJbHa, 
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a nofl cepeAHHofl naaa - MHHHMaiibiia. no- 

3tSmV KDHByK) MHAyKUHH B 3a30 P C MOKHO 

noewxaBHTb nan pwyawaT HSUiOHcemia ua 
SSSo" HeHSMeHHyio npocTpaHCTBCHiiy 10 k P k- 
bvk ? HHflyKUKH nepeueimoA coctaBJWiomeA. • 
KorAa porop Bpauiaerc*. to nepeMeHHan 

BHJKHOH OTHOCHTWIbHO pOTOpa H H3B0AHT B 

SS^i! 3y6uoB0ft lacToru, B U3b, B a,omHe 

Be^HHHHa aMiuiHTyflU syouoBoft nepeMea- 
hoA cocraBJiaiomeft HHAyKUHH, a caeAOBaTenb. 
SfSSrepK ox nee b poxope cwibHo sbbhcht 
ot oxHOiieHHH uiHpHHbt nasa craiopa k bwih- 
!me BoaffyuiHoro aaaopa, hto upkboaht, a » 

hhio noxepb-XO^ocToro xoa*. 

TaK. HanpHMep. see Typ6oreHepaTopa th- 
na TBB-300 MOWHOCTbK) 300 mBt n P H 24 na- 



3ax cra-ropa 3TH noTepn cocTaonT 200 kBt. a 
o P h "SSLhh npeM5«e..HHX ^ J. 

TOBatlUOH CT3JIH, UTO SKBHBa^eHTHO yBCJTH^C 

hhio HH<yia 3 y6uoD craxopa npHMepHo baboc 
noTepn yMeHbiuaTCH AO 30 kdt. 

Ct>0£My^a H306peTCHHH 

Ctaxop renepatopa. coAep*auuift 

TOnpOBOA H3 UIHXTOBaHHOfl CT3JIH, B IMSaX KO- 

Toooro yJioaceHa o6motk3, h craKaH hs ah- 
IKhScopo MarepHa^a, ycTaHOBJicHHHft 
Ha 5y?peVH noBcpxHOCTH MarHHTonpoBOAa* 

HH a K) III H ft C K TeM, HTO, C UWlbK) HO- 

rojiocToro xoAa, b eraKaHe no Bceft /yirnic 
S cr« co ^topoHbi M arHHTOn P OBOAa BU- 
SK BCTBBKH H3 HBHeTOB UIHXTOBaHHOft- 

craJiH. 
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Patent # 694939 

T.M. Nameni, A.I. Nikolsky 

Gen ratorstator 

The invention refers to generator stator design. 

The stator design for generators having 220 kV stator voltage and 200 MW 
capacity is known. The disadvantage of this design are significant no-load losses due to 
the stator tooth zone geometry, which leads to lower machine efficiency. 

The closest technical solution in the state of the art is the stator design with a 
fabric-based laminate container serving as an oil tank for the stator winding of the 
generator having 30-40 kV stator voltage. 

This type of stator design has a distributed stator winding placed in oil, which 
serves as coolant and insulator. A fabric-based laminate container serving as stator oil 
tank is placed along the inner perimeter of the stator steel (in the air-gap of the 
machine). 

This type of stator design does not allow to increase stator voltage to the level 
of 220-500 kV, due to the dimensions of high voltage generator winding coils, which 
form stator slot pitches. 

The purpose of the invention is the increase of generator efficiency due to the 
decrease of no-load losses. 

The purpose is achieved as follows: the container has laminated steel packages 
on its outer wall; the laminated steel packages are fixed on the walls of the container, 
which can, for instance, be made of fabric-based laminate. This allows to increase the 
number of stator slots per pole and phase and to minimize the generator no-load 
losses. 

The figure shows schematically the proposed generator stator design. 

In the gap between the rotor and the stator the dielectric container 1 is placed; 
packages 2 of laminated electric steel are fixed on the wall of the container with the 
lower part of the packages facing the stator; the stator has slots 3, where high voltage 
coils 4 wedged by wedges 5 are arranged. 

In no-load conditions the stator winding is disconnected from the system. The 
rotor excitation winding is switched on rated voltage. The generator rotor rotates at 
rated angular velocity. Due to the stator tooth zone geometry the induction from the 
excitation winding field in the gap is non-uniform: maximum under the middle of the 
tooth and minimum under the middle of the slot. Therefore, the induction curve in the 
gap can be assumed as a result of overlapping the average constant three-dimentional 
induction curve by a variable component. 

When the rotor rotates, the variable induction component becomes mobile 
relative to the rotor and induces tooth frequency currents in the rotor, which leads to 
additional losses. 

/ The amplitude value of the tooth variable induction component and, 
consequently, the losses in the rotor caused by it are strongly dependent on the relation 
of the stator slot width to the size of the air-gap, which, in its turn, leads to a 
significant decrease of no-load losses. 

Thus, for a 300 MW turbine generator having a 24-slot stator these losses are 
200 kW, and in case of using the proposed laminated steel packages, which is 
equivalent to increasing the number of stator teeth twice, the losses will be decreased 
to 30 kW. 
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A generator stator containing a laminated steel magnetic core with a winding placed in 
the magnetic core slots, and a dielectric container arranged on the inner surface of the 
magnetic core, is characterized by having laminated steel packages arranged in the 
container along the whole length of container circumference and facing the magnetic 
core, in order to increase the generator stator efficiency due to diminishing no-load 
losses. 



